ABSTRACT The appearance of the endothelial pavement pattern was studied in the pulmonary trunk, pulmonary veins, aorta, and inferior vena cava of the rat by means of silver staining of the cell borders. The endothelial cell in each of the four blood vessels was found to have its own distinctive shape, fusiform and pointed in the diiection of blood flow in the case of the aorta and larger and more rectangular in the pulmonary trunk and pulmonary veins. In this study we set out to determine if the size and shape of the endothelial cells of the pulmonary trunk differ from those of the pulmonary veins, the aorta, and the inferior vena cava. We also wanted to establish what changes, if any, occur in the endothelial cells of the pulmonary trunk exposed to severe hypertension.
In this study we set out to determine if the size and shape of the endothelial cells of the pulmonary trunk differ from those of the pulmonary veins, the aorta, and the inferior vena cava. We also wanted to establish what changes, if any, occur in the endothelial cells of the pulmonary trunk exposed to severe hypertension.
Methods
We studied 14 female Wistar albino rats whose initial mean body weight was in the range of 185 to 189g (table 1). Seven of these, which fofmed the test group, were fed on powdered rat food which had been adulterated by the addition of powdered Crotalaria spectabilis seeds to give a concentration by weight of 0 2% (2g powdered seeds per kg rat food). These seeds contain a pyrrolizidine alkaloid, monocrotaline, which induces severe pulmonary hypertension.' The other seven rats, which formed the control group, were fed on powdered rat food alone.
After periods which varied between 34 and 45 days the control and test animals were anaesthetised with ether and the outlines of the endothelial cells of the pulmonary trunk, pulmonary veins, aorta and inferior vena cava were stained by a modification of the method of Poole, Sanders, and FIorey.2 The lower abdominal inferior vena cava was carefully nicked with fine-pointed scissors to allow as much blood as possible to be lost. A cannula filled with 5 % glucose was inserted through the incision towards the heart and tied into position using cotton thread. A small cut was then made in the lower abdominal aorta and 5% glucose was perfused through the animal by minimal manual pressure being applied to a syringe attached to the cannula in the inferior vena cava. When the glucose coming out of the small cut in the aorta was blood-free, the following solutions were perfused in a similar manner: freshly-prepared 0-25% silver nitrate for 30 seconds, 5% glucose for 20 seconds, 3% cobalt bromide in 1% ammonium bromide for 20 seconds, 5% glucose, and finally 10% formalin in distilled water. The 10% formalin was perfused under hydrostatic pressure from a height of 25 cm for three hours. After fixation, the inferior vena cava, pulmonary trunk, aorta, and pulmonary veins were dissected out. After removal of adherent fat, the blood vessels were opened by a (fig 2) . The endothelial cells of the inferior vena cava were also rectangular but much longer and narrower; they were smooth in outline (fig 3) . In the pulmonary veins the endothelial cells were large and much rounder in shape (fig 4) . The shapes of the endothelial cells of the four blood vessels were so characteristic as to allow immediate identification of the vessel in question. The endothelial pavement pattern in all the blood vessels of all the control rats was strikingly uniform.
Test rats
In the pulmonary trunks which had been exposed to hypertension the monotonously regular endo- fig 7, similar histograms of the pulmonary trunk are shown. In the control rats the distribution is normal with the mean and mode lying between 400-500 ,um2. In the test rats, however, the distribution of areas is a poor approximation to normal since it is skewed sharply to the left.
The mode is between 300-400 tLm2 but the mean is nearly 600 ,um2. An extension of the line through the mode of the upper graph cuts the 189 This work was carried out with the help of a grant from the British Heart Foundation.
